Controlling Gambel oak and other brushy species with herbicides can produce benefits to the stockman. Increased forage and beef production are products of a good brush control practice. A high percentage of oak control is necessary to offset regrowth by sprouting. Soil moisture was significantly increased in the top five feet of soil during the summer months by controlling the oak. Forage production was doubled with a five-year period. Animal weight gains per acre nearly doubled as a result of brush control on Gambel oak rangeland. 
Gambel oak (Quercus gambelii) is an important component of several million acres of foothill rangelands in Arizona, Colorado, Nevada, New Mexico, and Utah. Gambel oak grows throughout the Ponderosa pine zone and in association with pinyon pine and juniper at its lower elevation limits of 7,000 feet, and with aspen and spruce at its upper elevation limits of 10,000 feet (Christensen, 1949; Brown, 1958 and Tew, 1966) .
The value of Gambel oak on rangelands is relatively unknown. Forage production under the oak has been reported as being comparable to surrounding openings (Brown, 1958) The soil moisture differences were greatest from the 2-to 5-ft depths. Small differences and nearly equal percentages of soil moisture occurred from the 1-to 2-ft depth in both treated and untreated plots. Below the 2-ft depth, increases in soil moisture were notably higher for effectively treated oak. Significantly greater soil moisture was found on totally controlled plots compared to non-treated oak sites (Table 1 ). The studies conducted after 1967, including an oak sprout site, still showed real differences of soil moisture at the 2-to 5-foot depth where all the oak stems had been successfully controlled. 
Forage Production and Grazing

Results
Forage production determinations at the end of each grazing season (1966-1970) showed a substantial increase in forage as a result of brush control (Figs. 2, 3, and 4) . This relationship of increased forage production held true for each site, but was most evident within the oak thickets (Table 2) . Plant composition and forage production was improved on both pastures during the period of this study.
Forage production in the open grassland type was increased 64% as a result of plant composition changes due to herbicide applications. Forage production in the sagebrush-grass type was increased approximately 81% after herbicide treatment. Treatment of oak increased the understory forage production 74% the year following the second application of herbicides. Five years of grazing results indicate an increase in beef production on the treated Gambel oak pasture. Stocking rate, total gains, and gains per acre increased as a result of increased forage production, reflecting the benefits of brush control practices. There were no significant differences in average daily livestock gains between the treated and untreated pastures (Table 3) . Livestock gains were increased by an average of 18 lb./acre over a 5 year period as a result of brush control practices. Increased livestock gains in both pastures may be attributed to improved range condition as a result of moderate utilization during the past five years of the study.
Discussion and Conclusions Controlling Gambel oak provides more soil moisture for understory forage. Four years of studies have indicated a significant increase in soil moisture during the summer growing season where oak has been controlled. The greatest response in increased soil moisture is at the three to five-foot depths, a zone including numerous oak roots.
The degree of control of Gambel oak is believed a major factor in determining the benefits to be derived from brush control practices. Gambel oak resprouts readily after being disturbed by most methods commonly used to control brush (mechanical, fire, herbicides, etc.). Climatic variations from year to year may play a large role in the different degrees of control.
Increased soil moisture as a result of herbicide application may not be realized where thick oak sprouting occurs, but significant increases in soil moisture are obtained where good control of both mature stems and sprouts is evident. These studies indicate an increase of 4 to 5% more soil moisture during mid-summer months where oak was totally killed compared to control areas. These conclusions agree with a recent study by Tew in Utah (1969).
Livestock gain per acre was increased as a result of increased forage from herbicide applications. Brush control has nearly doubled the forage production and considerably increased beef production compared to the non-treated oakbrush pasture. Livestock daily gains and gain per acre increased each year until 1970, a year following low winter and spring precipitation. The forage was dry and, although abundant, did not produce the gain on animals as in previous years. However, animal gains per acre were 6 to 10 pounds better in both pastures than five years previous.
Benefits from brush control may be expressed not only as additional forage and returns in beef production, but may be compared as additional acres of forage available. A summary of five years data indicates a mean requirement of 1.84 acres per steer month on untreated, and 1.22 acres on treated oak pasture (Table 4) . Thus, for every 1.84 acres of similar pasture, effective control of Gambel oak adds a production equivalent of .62 acre to the grazing land. 
